Eosinophilic esophagitis (EoE) is a clinicopathologic disease characterised by esophageal dysfunction and eosinophilpredominant inflammation. Diagnosing EoE in children is particularly challenging as they tend to present with nonspecific symptoms and their mucosal specimens may have less than the threshold number of eosinophils. Reluctance to subject children to multiple endoscopic procedures and anesthesia often results in treatment with a proton pump inhibitor (PPI) first to evaluate clinical response. This approach presents a problem as a diagnosis of EoE may be missed. Here we present a case of a child with severe EoE whose initial biopsy did not show esophageal eosinophilia but progressed on to advance dis ease despite clinical response to PPI therapy.
INTRODUCTION
Eosinophilic esophagitis (EoE) is defined as a chronic immune or antigen-mediated esophageal disease characterised by esophageal dysfunction and eosinophil-predominant inflammation [1] . Unfortunately, diagnosing EoE in children is often challenging. Apart from presenting with subtle symptoms that may be missed by unsuspecting parents and physicians, infants may present with reflux-like symptoms, feeding difficulties and growth failure, all of which feature in other common childhood conditions, including gastro-esophageal reflux disease (GERD) [2, 3] . There is also increasing recognition of a subgroup of patients with features of EoE who achieve clinicopathological remission on proton pump inhibitor (PPI) therapy and are described as having PPI-responsive esophageal eosinophilia (PPI-REE).
This case describes a child with severe EoE whose initial biopsy did not show esophageal eosinophilia but progressed on to advance disease despite clinical response to PPI therapy. Informed consent was obtained from the patient. 
CASE REPORT
A 3-year-old boy presented at 12 months of age with hematemesis and faltering growth. Prior to this, he was diagnosed with GERD when he was 2 months old because of persistent vomiting. His symptoms did not improve with histamine receptor 2 antagonist therapy and his weight and height were below the 3rd centile. Following an episode of coffee-ground vomitus at 12 months, he was prescribed a PPI with subsequent resolution of all symptoms and good catch-up growth.
An upper gastrointestinal endoscopy was performed at 18 months when an attempt to stop PPI therapy resulted in recurrence of vomiting and hematemesis. Endoscopy revealed furrowing at the midesophagus with mucosal nodularity and friability at the distal esophagus. Histology from multiple biopsy sites showed nonspecific esophagitis and <5 eosinophils per high-power field (HPF). Of note, histology from the distal esophagus demonstrated greater degree of inflammation compared to midesophagus which was in keeping with GERD. He was treated for reflux esophagitis and remained asymptomatic with good growth while on PPI although symptoms recurred whenever treatment was stopped. He later developed atopic dermatitis, allergic rhinitis and immediate allergic reactions to egg and hazelnut.
The patient was strictly avoiding egg and all nuts when he was seen at 3 years of age. He was consuming cow's milk formula regularly and was asymptomatic as long as he was on PPI therapy. On examination, he was alert and well-thrived with weight and height at 75th-90th percentile for age. His skin prick test was positive for egg, hazelnut, and house dust mite (egg white 7.5 mm, hazelnut 3 mm, house dust mite 4 mm, histamine 5 mm, normal saline 0 mm). Repeat endoscopy revealed multiple longitudinal furrows and concentric rings, giving a cobblestone appearance to the mid and distal esophagus (Fig. 1) . Biopsy from the midesophagus demonstrated up to 40 eosinophils/HPF including eosinophilic microabscesses (Fig. 2) , while the distal esophagus showed up to 20 eosinophils/HPF, confirming the diagnosis of EoE. The patient was commenced on an elimination diet (avoiding cow's milk, soy, egg, wheat, and nuts) and referred to a dietician while continuing PPI. Over the next 4 weeks, he was noted to show greater willingness to try new foods, required less 
DISCUSSION
While symptoms of esophageal dysfunction in the presence of ≥15 eosinophils/HPF confirms the diagnosis of EoE [1] , the converse may not be true and paucity of eosinophils on esophageal biopsy does not exclude EoE in children, particularly those on PPIs. Current guidelines recommend biopsies to be performed when the patient has been treated with PPI for at least 6 to 8 weeks to rule out esophageal eosinophilia caused by GERD and PPI-REE [3, 4] . A diagnosis of EoE can be made if histology shows esophageal eosinophilia despite PPI therapy and other causes have been excluded. Reluctance to subject children to multiple endoscopic procedures supports this approach, leading to most children presenting with vomiting and regurgitation being treated with PPIs before proceeding with further investigations. Unfortunately, our case, as well as other reports [5, 6] , suggest this approach may result in a diagnosis of EoE being missed.
It has been recognised that some patients with EoE who are treated with PPIs might have less than the threshold number of eosinophils. Possible explanations include inadequate biopsy specimens, sampling error, or partial treatment response [1] . Furthermore, some patients show clinicopathological remission on PPI therapy and are described as having PPI-REE. These patients have clinical, endoscopic, and histologic features that are indistinguishable from EoE except that PPIs may reverse Th2-mediated inflammation [7, 8] . However, this PPI responsiveness can be transient as noted in reports of children who suffer clinicopathological relapses despite showing initial improvement on PPI therapy [5, 6] . Dohil et al. [5] described 4 children with severe esophageal eosinophilia who initially responded to PPI therapy but later relapsed into EoE. A possible explanation was that the anti-inflammatory effects of PPIs was insufficient to overcome antigen-driven inflammation. It appears PPI-responsiveness does not exclude EoE and performing a baseline endoscopic assessment to document presence of tissue eosinophilia prior to PPI therapy may be necessary in some patients. Furthermore, serial histological assessments to look for progression to EoE may be needed even if there is clinicopathological response to PPI therapy.
Identifying patients who would benefit from baseline and serial endoscopic assessments can be challenging. One of the difficulties often faced is distinguishing EoE from GERD. Apart from overlapping clinicopathological features, these 2 conditions frequently coexist. Typical symptoms of dysphagia and food impaction would suggest EoE but children are often quick to adapt their eating habits to cope with esophageal dysfunction and this compensatory behaviour may be missed by parents and physicians [1] . Moreover, correlation of symptom severity with degree of inflammation has not been consistently demonstrated [9] [10] [11] [12] , emphasizing the need for serial endoscopic assessments to monitor for histological progression.
This case highlights some of the challenges and controversies of diagnosing EoE. In particular, normal histologic features in children on PPI therapy do not exclude EoE while atypical features of GERD, such as recurrent hematemesis and the inability to wean PPI therapy, should prompt the clinician to consider baseline and serial endoscopic assessments.
